For hundreds of year's composite materials have been playing very crucial role in the field of materials. The applications of composites expanded widely to the aircraft, automotive, sporting goods, and biomedical industries. Today natural fibers like ramie, jowar, sisal, flax, hemp, jute, bamboo, banana, etc. are widely used than the synthetic fibers like glass, carbon, ceramic fibers, etc., because these natural fibres offer several advantages over synthetic fibres. In this project a new natural fiber is introduced to develop Fiber Reinforced Composite. Composite material is fabricated by hand lay-up method by using epoxy resin as the matrix and Hardwickia binata fiber as the reinforcing agent. Mechanical properties such as tensile and impact properties of Hardwickia binata fiber reinforced composites are investigated by varying fiber length and weight fraction. The composite plate is fabricated with different weight fractions of hardwickia binata fiber (5, 10, 15, 20, and 25 wt. %) and different lengths of the fiber (2, 3, 4, 5, and 6 mm). This paper concludes that, the tensile properties increases up to 20 wt. % fiber load with increasing fiber length while the impact properties increases with increasing fiber length and fiber load.
INTRODUCTION
The use of natural fibers to reinforce composite materials increased dramatically during the last few years. Fiber-reinforced composites consist of reinforcing fibers and a polymer matrix, the matrix distributes the stresses among the reinforcing fibers and acts as a binder for the reinforcing fibers [1] . The natural fiber reinforced composites will protect the environment from pollution, so these materials are expanding their applications in various fields. The primary phase of composite material with a continuous character is called matrix. The matrix forms the bulk part. The secondary phase is a discontinuous form embedded in the matrix. The dispersed phase is generally harder as compared to the continuous phase and is called reinforcement. It transfers strength to the matrix and improves the overall mechanical behaviour of the matrix. Polymer composite materials reinforced with synthetic fibers possess several advantages as lightweight, high stiffness, high strength to weight ratio and desirable mechanical properties as compared to conventional materials like steel. But the use of these synthetic fiber reinforced composites materials is in decline mode, because of its higher initial cost, environment pollution and its production requires more energy. Today plant fibers are introduced in the place of synthetic fibers to overcome the above remedies. Hence Hardwickia binata natural fiber is used for the characterization of new set of fiber reinforced composites. The present work is to develop natural fiber reinforced composites from the Hardwickia binata fiber which is commonly used in manufacturing of yarns, ropes, carpets, and mats. This paper introduces a new set of polymer based composite by investigating the mechanical properties of the Hardwickia binata fiber reinforced epoxy composites and also shows the effect of fiber loading (fiber percentage) and fiber length on the properties of composites. The raw materials used in this work are Hardwickia binata fiber and Epoxy resin. Hardwickia binata fibers available from Hardwickia binata tree are extracted by Retting process. Here the barks of hardwickia binata tree are immersed in water for about 1 hour. The retted barks are washed in running water. Then the barks are beaten with a thick round mallet until the fleshy matter is dusted off. Then the fibers are cleaned and dried under sunlight. Figure 1 shows the untreated hardwickia binata fibers. Then the Surface treatment of hardwickia binate fibers is done by alkali treatment which is also known as mercerization.. This treatment removes the natural and artificial impurities of hardwickia binate fiber and thereby increases the fiber-matrix adhesion. Alkali treatment breaks down the fiber bundle into smaller fibers with which the diameter of the fiber reduces and the aspect ratio increases. Alkali Treatment of the natural hardwickia binata fibers is performed by rinsing the fibers in different percentages of NaOH. Surface or alkali Treatment of Hardwickia binata natural fibers is performed by immersing the fibers in 6% NaOH solution for about 2 hours and then washed with water. This shows best results when compared with other percentages. Alkali treatment removes wax and other fatty substances and changes surface topography of the fiber. Figure 2 shows the alkali treated hardwickia binata fibers.
Preparation of the Specimen
In the present work, First the Mould is prepared with Synthetic Rubber (gauge 10) sheet of dimension 210X30X14 mm. In this mould the composite material is manufactured by hand lay-up process. After that the composite specimens are cut from the prepared composite plate as per ASTM Standards. The weight fraction of the matrix was calculated by multiplying density of the matrix and the volume of the mould. The weight percentage of fibers are taken with respect to the weight of the matrix. 
Composite fabrication by Hand lay-up process
Hand lay-up method is used in low-volume production of large products, e.g., wind turbine components, concrete forms, and radomes. Figure 4 shows the schematic representation of Hand lay-up technique. The Araldite LY 556 epoxy resin is used as Matrix and the Hardwickia natural fiber is used as reinforcement. The Hardwickia binata fibers are used in different weight percentages of 5%, 10%, 15%, 20 %, and 25% and with different lengths of 2 mm, 3mm, 4mm, 5mm and 6 mm. First of all the mould is placed on the flat surface. Then, the releasing agent, mansion polish white wax is applied to the inner surface of mould. The solution is prepared with the pre-weighed mixture of Araldite LY 556 Epoxy and Hardwickia binata fibers as given in table-
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1.The prepared solution is poured in the mould and left to cure under sunlight for 24 hours. Then the composites are taken out from the mould and allow to dry under sunlight. Tensile and Impact specimens are cut from these composites as per ASTM standards. Epoxy ( 
RESULTS AND DISCUSSIONS
The tensile and impact properties of hardwickia binata fiber reinforced composites are tabulated in the below table 2. These results show that fiber length and fiber load has significant effect on the tensile and impact properties of hardwickia binata fiber reinforced composites. From figure 6 , it is evident that the tensile properties increase gradually up to 20wt% fiber load with increasing the fiber length from 2 to 6mm, this is due to the strong chemical reaction at the interface between the fiber and matrix and load transfer increases with increasing fiber length. The highest tensile strength observed is 55MPa at 20wt% fiber load with fiber length 6mm. After 20wt% fiber load the tensile properties decreases with increasing fiber length, this is due to the poor interfacial bonding between hardwickia binata fiber and matrix which leads to less load transfer. The impact properties of hardwickia binata fiber reinforced composite with different compositions increase consistently with increasing fiber length and fiber load, this is due to the strength of the fiber. The highest impact energy observed is 6.8 kj/m 2 at 25wt% fiber load with fiber length 6mm. 
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